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(54) OFFSET ADJUSTING 
DEVICE 

(57) Abstract: 



PURPOSE: To obtain the offset 
adjusting device which can execute 
automatically offset adjustment of 
an operational amplifier without 
interposing man-power. 

CONSTITUTION: By a CPU 6, an 
output voltage of a variable voltage 
generating means 9 for adding a 
variable voltage to a virtual ground 
point (a) of a non- inversion 
amplifier 1 is controlled variably, so 
that voltage data of the variable 
voltage generating means 9 is 
stored in a nonvolatile storage 
means 10, and also, based on a 
conversion value of an analog-to- 
digital converter 5 for executing 
analog-to-digital conversion of an 
output of the non-inversion 
amplifier 1 , an offset voltage value 

* of the non-inversion amplifier 1 is 
detected from variable voltage value 

jdata of the variable voltage 
generating means 9 stored in the 
nonvolatile storage means 10, and 
by adding a zero adjustment value 
of its offset voltage to the virtual 
ground point (a) of the non- 
inversion amplifier 1, offset 
adjustment is executed. Labor for 
offset adjustment of the operational 
amplifier becomes unnecessary, and 
a circuit can be constituted at a low 
cost. 
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(57) [S^] 

[«#] cpuetrj;^ mt$amm(Dmim 

^SSBffiEIS^gS: l 0 frfBHrrs «t 9 U Avo±tB# 
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1 

^mm)^mm^m^ -x±t^«¥msm^i^m 

tmfc&mm<Dimmi&&~))mLx?t7-£y hps 

2 ] fc$mm&(D*7-t y bwm^n o *y 
-fey hpgy£»c*sv^ ±mt$sim$/s<D{mgmi&& 

mzmm^na-yt-y hwz(Dmmm&£±i?mm 
mtmHmwm&^m lx*?± y hpg^f? 0 mm 
^k*mtt^k*m$kk'*tt-7^y bwmm* 

7-t y hP6^Bf~ *JV X "C» ±IE=> >vn l/— y- (O— 

Lxa-7± y bwm&n 0 zmttz 
k&mik-f2>*7-ty bwmmm, 

mx^^^mjmte&iim-tz&m'fcmzmtk^m 

$m3sx*7 : i??/i^tstitm&m£tz*wm$m 
zmk%ffiz-z>km^ mmmmt^ ±mr->-a^ 
^/i^m^x^'^^^thtcmfi^±ts¥wmi 
• tm.^^m^tvtcim'tm^BMLx^-b^y bwm. 
tsthtm*uzm$msti:m7Ltz. z k zmik-tz,*? 
-fey bnmmm, 50 
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[it im 5 1 m$mm>*7iz y bwm^n 0 
-zvbwmmm\^"x. ±sE&$Bm&m>mgmi&& 

{r-<Dg:i3#tg^c0rtg|5^-7-fe-y htsi^rr^ 

^i/p/vmgsk, ±^mm&<wmmm?^iE 
f/i^mzntdmtzm-z ^mmMm^mk zm*. 
x^^/^^fvrc.m^h±sffmm&m^^ 

^fvtzM^im-Vm^X^^y hpg£*lfcfit£# 

zftm^£ffiz.t^k%mmk-tz>*z7±y bmm 
•7-tr y bmmm\^-x, MmRmtmg&mgm 

-*mtm Lx±mr-t o ^^/i^m&D^mmm 
^^xismmmmmixy^v hams^tUL^ 
<o*7^y bm£(DW-wmm:±s^mm^mim>im^ 
iitMpfLt^^ty bwm&froftmmgkitffi 

7Lt^k*%mk-tZ>*-7^y hP^Bo 

m?m 7 1 mmm&n*?^ y bsm^n 0 *7 
±y bmm^m^^'x, ±£?&mmg^mgmm 

m L-TjbfST-^" d ^ /v^mmy^m.Km^ ^x 
isemmms&n* 7t^ bmsm.^m^^v^ 
y bm&<Dmmm±sdRmm^mmmmM^m 

W^X^-7-ty bm££rrofam¥®:k£ffix-tc.zk£ 

¥mk-tz*y±y bwmgm, 
imim 8 ] 3^ u—#<D*-7-t y bmM&n 0 * 

Atim^^^mm&^mi'^^.m±w±m^k. ± 

h«Hit^tiiL^<o^-fey bm&<Dimmm±xz 

mzftjftfflmzk ^x.tcz k &mt.k-tz*7i?y 
bwmmm* 

mum. 9 ] #OT#^t§<^:7-tr y bmrnzn 5 



(3) 

3 

y^y vmmm-te^x. mmam^msm 

^BaWSS^AWBEES^^^/M'-ra^^ y^£ 
X±M&¥fcmmS$5tDjr7-t y h«ffitt«*tUl>W)* 

^k&¥mt-t?>*7i?y bwmm* 

[fjf*Sl2] RKEHJIBBBro^-fey bWm&ft*)* 30 
©#l>g^5A73«I^S«2^/K'-r5^-r y?#l§S: 

r ^^«t67t d ^r^/^Mi , ;f:7-fey 
hfWH^ ±f£x^ y^^-^J^A7J£i§ltt?-£ 

^tH-g^^fey h«EBtS:«kiaL*0^-7-fey h 
T^-fe y hS^^rfr 9 tMA.1t Z. <t ^r#it 

mxm. 1 3 1 #m.mm$s<m-7± y bwm&n 0 
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tmm^&sT-* a y^f/i^m&xirisf/i^mz 
hitmmmm^m^tm^tzim^m^m lx* 

[ft *JS 1 4 ] EHEHMSSBatf-^-t: 5/ bWm&ft 0 
©#|g§l<75A7jaffi^«itfi^/K^6^'l' y^HpJiS: 

-fy^¥©^D*ij^A73^m-r5<b*fr, JJET-7-0 

^■feyMwaai^isvr, m»a^j-»^v^t±»b 

=> >/Nl/-^co5Sit^A7D«T-«fflISr^ili! u-</Kr-T 
±IE=V^i — ^©A^&A^jSST- 
— T5T3SBES:Al»-r ft ^ttlSg£^g£i . j^-fe y h 
±f5*-f y ^^-^»A^^i*t±i-t-5 i 

^y^y bw&m&WiM^ttyty bmz<Dmm& 

[000 1] 
[0 0 0 2] 

im&ytm] m2 3&wztm$&>*y±y bmm 
m*7Frr®wxfrz a mi^^x, nm^&m 
i a lbwic temitmm l a 

i <D*yiz y bim&ft o M^±.tmmmm 2U0 

f^«t57to/f^/l« (ADC) , 
6 l-tT-ta y*7*i??/V$mm 5 



(4) 



fSffl¥7-3 8 34 5 



[0003] ^(rftj^trov vrBWH-a. l 



ate, rtg|5( 
•5>o 



Vin^lxteOVT'fcoT'b, t±5^J 
(1) S(OTf*7ty hSE6^4t 



Vout = (1+Rlc/Rlb) -Vqs 



(1) 



^tZX\ 1&m\~fofr^XlX A^)fflBEVi n ^OV<75B#|r 
tH^Sffi V out ftOVkteZX? y bm^zm 

[0004] fftfr^s ^^l#t>S^ 1 a (D^MKtim- 10 
(-*?•) M<0 a £frJ£Bffilffi£ t L v T^gtitgg 2 (r 

6, APx.51IIBi, M#l#tS^l a©t7ty hfflffiSr 

IXMEtir 7 Loo o v(r/«es S-ciSS^tT ?„ - - 

[0005] 

m ibsnpatiggg i a rom^fiffi^it:^®±s+ 7 ir 
[0006] ^<D?mn±ss.(DXo^^m^mm-r^ 30 

[00 0 7] 

m<nj-7±y hmm^mta^^^y i-abbo* 
±y bwm.*ftofflmmkk*mtt^k*mkk-tz> 

[0008] *fc, ffljftJf 2 fc#a;*-7-fc v HMSgSK 
tt, K$3t*S§^^-7-fey Yim&Ro-*7M.y hfSS 50 



i£=mk. z<n*mw£&>&?m 
-9 &m^ttw%mm 3 F®ik , ± 

x.tcz k zmmk-tz 

[0009] -tit: mx&simtt-r-tey H 

-*r£W£%)}m-tz°r£W£m&.!mk , r^^ws 

±FB=> >y< ^ »ffl^J('So^ ^TjJE^RilgttfEIg^ 

[ooio] ffi&m.4imz>*7-ty hmmm 
hmmk*ffi%.tz.^k%%mk-tz>i><DX'ihz> 0 

[0011] */c, 8ll5teB5^ffiS^-7-ty hP^Sft 
(is K^>H^^-7fe-> hD^^tT9^-7-fe>y MHS 



(5) 

7 

[0 0 12] Sfc, g»*ifi6{C«5^-7-fey hfi^S 
#Sfe»#l6^0^-7ir y Ymm&tm L^:<D*7± y 

[0013] &im.7\mz*-7-ty bwmsm 

o ^7^/«t57t 0 it? 

[0 0 14] Sl3R?l8l^5t7ty hpffi£tt 

IX =*^s<ls— #<DX-7±y bf®fe&ftblT7-ty hp 

* ro- j?<D?J]ffi=F~ M L.XX-7-t y hpg&ff offl 
[0 0 15] Sfc, WsWOtfitS^-fes' kp^k 

^/i^$tbfcl£*iaS^61¥«ffiE|«¥ifei:> -tier 
[0 0 16] fft*3Sl Ofr^S^iry hP®^ 
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8 

^5;\^mx?v5>;vmk^tdm^tmmm^ 
w^\~tm&frtdm:wm&^x*7-Ky bimz 

[0 0 17] £fc, t»*Jll 1 C«5^7*y hf$6^ 

mmamz-te^x. um^M^m^xismmmm 
mwB8B<o*7-te-y bm£m%mm^(»*7-ty bm 

b1-Z>ii<nx&>Z>o 

[0 0 18] l**Jai 2fc(S5*7"fey hi)^^ 

msmzts^x, »A7ji'£^v^±sERtef#ti^<75 

-fZ>T~ray* : rVy-/vm£mb. t7ty hf^t, 
±tE*^ y ^¥^^»A^^iHffi-r5 <b ±fE 

Bi^ffiig^^com73SiE*"r^j^i L-r±fET^-p 

PS^fi 1 9 iMX.1t Z. b Z¥mb -tZ fccOT* 

[0 0 19] Sfc, IS>RJSl hp^g 
Wi, *R<BSMffig<0^-7-fey hWm&fi*>X"7-ty b 
HSaSKwfcVNT, »^A73^S<5V^T±fE#S*sl#lg 

-m\^m±m^mb , ±m¥mMmm<Dmti^T-)- 

o^/«t57tn^;«i, ±FE 



9 

\mm^\-imzthtz.m&mt->m.^x*7izy m 
[00 20] IS*« 1 4 (r#^^-7-tr y hpfig? 

g«> s©#io^>^-7-tr-y vwm&ftox-y^y m 
[0021] £ bi^ mxm 1 5 y hps 

ls;<ls—?(Dtitfj\z.m-rH, ^rJJE^ >yNi/— 

y bm&mzmmL*:(D7f7-ty bW£(Dm-ffim&&±. 

ma^s<u~#<Dm&<nKhim-^mLXJr-7-ty h 

[00 2 2] 

9 T-T p ^x^/i^Sfi^QftffilrS^ * 

mmm<D®&mm&<~<hm^x*7-ty bwm&n 

bo 

[0023] mTm.2\mz>*7 j tv hm^& 
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[0 0 2 4] Sfc, IS>RJl3^6^-7iry hp®£g 

-^<^-^OA^«7— SfiD^L-r^-7-bry bpg£fT 
[0 0 2 5] «Mt>l4t«4^-7't:y hpSI£g 

[0026] HfesR9[5i£ffi24-7-by hp^SB 

mmx-x^ttM'femjz&ftimu ^nwmgmzn 
-tzr-t-v ^i??;vm&x^i??;i$m£tit'im 

[0027] ifc. If *)g6 \zmz>*7-t y hf^gg 

x±mmmm^(D^-7± y hWHg^ttjL^^ 

7-fry h®ffiC0^PS«S^±|B^Kteti*g^^Kffi^iffi 
[0028] ft*3S 7 izmZ>*7± y hP^g 

[0 0 2 9] *fc, gf*3S8(r^5^iry hpS^g 
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[0 0 3 0] £.tc. tt*JS9^6^ir5/ bflffigg 
[003 1] ffjRJS 1 0 ir-d^^-^-tr y hWm& 

[0032] ff *JS 1 1 ir#,5^ir y hfift^ 

^ y^mzmE£&x#mmm$&DA?!m££m 
wm.mm§^^-y^ y hmmfezmtti L^^-t y 

[0033] Sfc, St*JS 1 2 \z.&,tt7^ 

^ y^®&mrf£&xmmBm>A?]mzitmm 
x, ±s?m.&m%3&otii?)ZT-i- a y°r^y- j^mtz> 

m^D^ry-^y hWEEm&tfitii^<D*y-ty hfflffico 
±y bWSt^ffOo 

[oo34] sfc, isjrjs 1 3 {mz*7iz y himm 

^l»git!L£Ur - (D^mam^tHZfi* yhm 
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&&titzm%wmMmm&^ndm&itx, *?-ty h 

[0035] -kt^ if 1 4 (^S^-7ir hpggf 

<D<mm&$^<DRmmm<Dfo&*-7^y bmzx 
<o mmx^^ ^m^ms^m u ^m^m- «t 

T1-oy*7iS?/l^m&X*Ti?-!?/l$a&£ft 

tcm&m^zm&Mm&g^im&itx. 

[0 0 3 6] $ib(d, IS^l 5(r#5^iry hpg 

aa»^*sv^-rwt, »¥©f^J;9. ^-ry^^e^ibfp 

[0 0 3 7] 

[2lJf£#J] H%0tli. WT, ::o!g0JjcD*Sfe#i|i£m{c 

ov ^rs^0^•r6 o n i nm&M 1 t«5^-t 

^^r^tH^cH-C'*56„ Elltci&vvc lir 5^0:6 
WEI 2 3fr^rtt©|50^-7-ty hP^g^ra^)^ 
g*&^U l«^©f«ffiS. la«^l#l^ s 1 

T-t^iff^/VlSmt (ADC) N 6147^0^ 

d^«i^ii^#R»tg^ 1 (ofimwm a t^p# l 

[0 0 3 8] *7t, mtctiffil&kLX. 9iiCPU6^ 

hexmizmrx, ^x»i&mi£%¥&tktzTmm£%±^ 

Wl (VVC) » 1 OttCPU6*»e><?3ffiifllWil^£^^ 
/t^«E|g^^9<75|g^ai±{it^fBtirr6E 2 PR 
OMT*^2»^|^gt4IEti^ 1 Utt71zy bWm& 

9&rfz>&(D h y ^f— {g^-^c p u 6 

y hfiS h y ^-Ig^^Tfc 0 . ±fEC PU6I1 ± 
SB h y 1i—\t %ifi?<ft Zthlzb # frJdEwraWBSS^ 
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\mr z «fc 9 sn-o ^ 
ioo3 9j e)2«h i ommo^±xtt$twm!k 
^m.9t ±xz*7± y bwm. v y 1 1 ^ 

fttWft^Sr^fca^fcS. Ill 2 fcj**- J: -HE 

aWaSSS (DAC) 9 at, w©f^/U7to^E 

K9 b i , ^V^"— K9 b £riIofc®l££ /0 
#ffi-r*OTffl5t 9 ct3£W9 d Jr, #I£|fiBt9 c&& 

9 6*5^9 f iStffl-S. *fc, ±%&T7-t>y b$m 
bVtf-&±mkl lit* ^yfl 1 ai/^7y/ 

[0040] JifB^^*-t-5»te^l 1 WtM^i^ 

- ov ^1213^134^-^0^7^70— ^-r— 

2) . 

[004 1] NBHEESrlSSfrf 
y hPS h y^-|g^^l 1 «t UJB^W-WWttlS 

Vout =- (Vos +V a ) • 
*-C (Vout <BE/ {%fm+D 2 ) ^T^7"S3 J£? 

b ~^7 L $> y's 3 d ^ d mto 

[0044] fiUKDSOafi, T-f P yf^^W 5 
©1/2 • LSBjS (LSBtt7tByx-^l^ 

*%kr%,<nmmx>-foi> 0 *l-c, oi-/mtf$©8g<7> 

x^/WT-^n^l^g aWDACttSTJfil 
«ry«rtAP»L (^^S3g) . |1R&<Z3JS8S£££ 

p ^x-^/i^aftss 5 <^fiaft*nfT (^--r -7 7"s3i) 

S-fr, T^P^/^/l^^T£T'A--7°1-3 (*7" 
y^S 3 j ) o 

[0 0 4 5] T-T-p^^/l^^^T-t-tUi, T-7- 
ta ^-^/l^Sg 5 <D^^S i fr¥ 9 fiXDf-x. y V 
ifto (^T77°S3k) „ jaMW s lfc<C4*T» (* 
fy7"S3g) ~ (xf^7"S3k) <O*0aS:|!ftl3iS 

5(01/2 • LSB <DMf£<DX\ OLSBir-f-S^, x 
v^/KTx P 9 a CDttSTJ ttGE^Tx P ^f-^ 50 
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73X-^W^^tti7lft7cfiiMAX (#J;tfi8 fc*y hxV 
^/wr-^-o^^aft8ST?feixti 2 5 5) &-fey h U rv 5 

77"s3a). {mnfc^w&i^totxmmii 

hZfto Ury/S3a) . r^-p^^/i^gftss 

[0042] ftl:, CPU6I1 T-t-v{ff ! i?#A4e& 
(^r^S3e) 0 O-C^etUix^yVT^- 

3 f ) „ r-^Tt p ^^aSMg 9 a «t 19 (±J77 

JEtt, ^— K 9 b &ii 9 v ^EElSfet 9 c *3«t tK 9 d 

[0 0 4 3] d^ffi{^J^tw-»i^^fr^$n 

4:v $^W9e, 9 f t:i£i9#]£i-5iu #R 
&msm 1 <©flE^«yS-t?fe5 a ^fr«Ei6sp|«jp$ix 
a (Ctt 0 &<p.L-b LTIEAiSfft'lcDttl^s 

SrOVA^JirU a -cro*BE* V a if 5 

t, ^$SJ#*g^l<7)ffi^l«QbV ou t tt, 5t (2) <D£ 

(Rlc/Rib) • ' • (2) 

/l«5©l/2 • LSB^fc*lt"Rf5 5 Itl^fv? 

p ^ftS 5 CO^^t±i73fil^ z j**-*-* w 
tT?*>5 (^f77"S3 l) „ J^±T*4-7ir-y hSH&tl 
ttfcofco^ W&%kZTim&feV (e 2 pro 
M) Uf77"S3m) „ *L"C» 

^yt— Ufy7"S3n) „ 

[0046] RJblftW Lfcct 9 {w, y hPS/P— 

^>-T'«, 1/2 • LSBCjS^U • 

^cOA^rH 5 &#RB LTBiWra. El 5 W*<0B»I4fBi 
¥tr-t"5^, T-r-p^x^/1^1^5^2 t'y h$rtp 

r-fe^o r^-p^v^^/i^i^stt. 5^?#g^ 5 *)-5co 

LTtt, ID^^ttSJ; 0.5V~1. 5VC01 LSBCO 

•7" p 5 (7)^{(t75S 0 T'fc o i LT 

0~0. 5 VCDlS&Wfo-rV^So ^<7X). 5 V^l/2 ■ L 
SB©iiffc5„ ^>x.ic, l/2-LSB©^lriL 
T\ ^^^,1/2 • L S BftfzH$m-ttU$. Jt7-£ 

[0 0 4 7] AU±r\ 1/2 • L SBCO^Srg^lKSfeO 
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y?S3) s ^-O'um^A'O (^r-^S5) 
[0048] W^JWiX << ~ i/'rAJBm&fft * (* 

f-^si) , h\)tf-mi$mx' "n" %ig^u 

, TWmMm^ (E 2 PROM) 10 
=fc 19 ^ir y hpgffi & y-KU -^cortW^v^/l- 
T^-n^^9 a— at* (^T^S4) i-Sdifc 

A>9 (XfyyS5) , ^-YV^S^r/i— ^T5 C 
[004 9] «oT, ±3EgateWlt-«ttUi» CPU6 

t-j; 9, ifesiEitNBs i <zxKsgafcs a ~mm&)mr 

Z>-*Igffl£%!k¥m 9 coat*«££^»l Lt\ #s 

Vout = (Vos+v a ) • 
Ri2c^Ri2b«^l#ieffllSfetl 2bil2c(0# 

[005 1] t^o-t, i<^HSfeW2{r*5V^<j, ±a*L 
fclgteWl irl^trLr, CPU6(r<fci9, 
1 2 <©(RBgSHbSi a — «E&APJM-3 «I*«EE38£¥§!: 

T-t d T^" a 5 CO 

^mrngfT—f-h » hmzmms 1 2 co^-t k «±fit 

fclfettJU -t0X*-7"fey hSffifit&^itgSSl 2co<R 
2E©SH&& a -s«n» ^ hpft£rfT ?<t?l: Lfc 
C0T\ ^^^2>^i^<OT#t^l 2<0*7*y 

[00 5 2] ^»te^l3. £fc, ±3*Lfc^*fe^i|l<b2-C* 
tt* ^Stem^l £EH©tH8Sl 2©*7tj» hPM 

V vt» 6-11 lt±SZm)&m 1 2 t |WHHT'fc6o 1 
3fi=>v<U— ^ l 3ali3^-?U-^l 3C0:/A-T 

[0053] jwrttfftrov vrt&w-f s. ir-c, c p 
U 6 (r j; £fbmiJbfB3lJfe#>l 1 con 3 \z^ry v—=5-\ 
— bbffi%Xfr>Z a flU TfryfS 3<D*-7±y hp 
^ifi— 0 COT?, ^fU-oV ^T(H 8 &#fig L 
/jriSfeKMi-So 11 8(^-^-7 -try hpgA—^vT- 
tt, "^®£!8£¥©9 (vvc) (Oti&)T-?m^k 

LTcODACaS*f(t^Ma xffitr-fey b U ^ffilBg 
£¥l£9^ffi*S!±coft*{ii£ffi*£-t!:5 (^f^r 
Tl) „ *rLT, [HffigCOj^iiJgt^^ir-rB^F*,^ 

[0 0 5 4] =i^^U— ^ 1 3COay3> oJO/f 
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l 0irfEtt$ttfc-5]^«HiSr-^/i^^tei#tg^i 
co^-fey hSffifg&^ffiU ^rco^iry hfflffifit£ 
MB 1 ffXESlI&HWiC a -*P# s> hp 

SSrfT5 cfc 9 £ LfcCOT\ ^Srg-rs i i &< #®|E 

[0050] 2 . Jb5£ Lfc^teCT 1 Xft, Mite 

1 cO^-7-fe y hp^&ff 5 #^coflll?Sc0iJ(roV 

m^-tch(Dx-foz>ti\ me^^rtxo^ stei#i^co 
#Ktei#tig^i 2«» ^i#i>s^i 2ah immtm 

1 2 b^U«l 2 ck&m*.XtS9* ^cO^©#|g^l 2 
coA*SEv in Sr0VA*^-t-5i, MBi 2co 
ai*fflffiv out fi. * (3) coi^f'&O, Ti-Di/x 
^/i^aftS 5 1 «t "9 ^l&^tv-r C P U 6 A^J Stb 

So 

(Rl2e/Rl2b) * " ■ (3) 

— h A*B C0A*fd^^H otiXD^x- y 9 

«S:xfc*Jt«3Scu *co^®*(a^CfcSffiftf*r^ 

[0 0 5 5] 3^1/- # 1 3C0ai^, hA 
^jB^HW/Hd/jitvfi, mPMcogfgtrA "9 , DAC 

<<Mztj;2>1ZX' Uf^T5) ~ (^fy/T7) CO 

jo *aa^ "9 is-f o a^w^n coat*, oj 19 /K— 

h A* B/JSL W^/HC/^tUi, DAC mjjW.Z: 1 

x\ z<m<nvAc&Mm^*^mtim=m 

(E 2 PROM) 10 — XhTL (Xry/Ta) , 

y~?;v- ^i/%fflm-Z (xry^Tio) „ 
[0056] t£oT, ±IB^fi^) 3 t^j;tU±\ ±*Lfc 

^St5ii/i<3y/^ l 3co^-7ir-y hps 

[0057] m&&\ 4 . m 9 ji^efepj 4 
<Dmsmm^m-ms^i aco^-ty kse c^s 

«ffifg^9JP#-r S^«S«H6^ WCfo <9 s C P U 6 
T"9" p '^/i^aftSS 5 xm& Lfctf Sr^WBfflEB 

5i9 $ai o^aat^-a:, a^cott#ijH^ s tagsttfc^ 
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n&waao**-* z. t^x'o, fmnisMr-?-* y bm 
[0058] ±$mmimzmtmte9m\^ *xm i 

asSLb9SSi, CPU6I1, IEti¥^l OOfiy^ 

^AcOA^)^S-^v^¥iJ»rt-^ (x-ry:7"U2) „ f£ 
ib\ ftfH^NtiLT, #Sfc^^i^A^®3Ev in te 

K*4» ilfIi|/£SI£fg£¥g:l 4a»<bfi8lB#lffiSl aco^J- 
[0 0 5 9] hWfiES:|IJfrr-5*&a-tt, *7-t 

y b v tf—m&m 1 1 x y&Mm^-fttmz 

T^- a ^^/i^aWB 5 cO^a^T-T-5 * Tvt— ^ 

£^R¥«t±fetg^ i o-4eti£-ti:5o 

#K©#t©^lWttS^tt±V ou t W^C (2) t 

[0 0 6 0] 5t (2) ot"9Sl^a#f^&l a^ffi^affiV 
out f4* E«<0«BEiSSttWjSixrv^ o r«t7t^ b 

ft&sjftbbtiZo JtLX, CPU6TU ii^f+jBJNF 

^ ijffr, T^-D^7-'v>^/i^^5cofii:a^rco^ 
z.kftX-%Z> 0 tete, z<D*?i:y bfHS&emx JM 

[0 06 1] «o-c, ±^Sfe0iJ4{c:itUi, #gttstf 
itg§§ 1 tfXKJtBSHWS; a KSt2£#|ggg 1 a (75^-7ir y hS 

¥ti4l:iK, CPUeWO, ±3B#®ttet#|g8& 

3g5 T^aft Lfc«S:?F«BStSHBB¥iS: l 0 frfBHt£-Br, 

Lfccox\ %mi±<»*7^y bw&nwwmc&m 
±y bmmm&fft*ftSo 

[0 0 6 2] mMM5. _B£Lfc23Sfe0i|4-ms #535 
j#i@g§ 1 y b WSSSrfT 5 #S^O«Wi0ttwOV >T 

iU^/-ct)C0T'&5a\ Hll HCSrfJ:5fc, s:*3#t6^ 

ic: j; otI*t'# So El 1 1 {-fcv mra? Lfc^^ 
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Srfc/jtfJS-i LT S 1 5tt£gEJ#|g&l 2<OfEStSttHb^ 
a tr^iftfg^ 1 2 a y h«£ (R*S#t>igg 1 

2 <D?Mlr7-t y b mm X 0 ^*HdT'^:# v ^lEMfflBb 
SrJ!B«t-r5iEftteaiEI5^#gSrC*>«j, CPU6Ji, J£ 

Jteeaj 4 i l-c, ±ies$sirtg^ i 2 a » <b3g3rr s 

y bW±$:T-)- a A&»SBtS X°m& Lfc 

5 0 ijEKSBmsasi 2otti^iffiEv 

out «s 5£ (3) ^P^-t'fe5o 

[0 0 6 3] t¥oT, Z.<Dm&M5\z33\,^Xi>, ±itL 
fc^teCT4irPI#lrLT, ^t*g§&l 2C0f&mm^ 
a tr^JfHf i|igg£ 1 2 a £D^7-tr > KME J: <9 j&mv* 

cpuetio; ±sefr&>»m$&i 2frt>m*£tz> 

*-7±y bm&^T-T D ^/L^^g 5 Xm& Ltz 

m^Tmmsm^m 1 owe***, ii^tw? 
swt±w4r7-fcy bw&(Dimm&&m3&nz.ft\,\ % 

[0064] m&W 6 . Wm\ 1 T'tt, Iftui^FliT 

ftt»W»ofca^ *:^*fe^j6-C*<i, «RK!Lh^Ffef-^-7 
-tr-y h^^ff9fl^^lf'oV^-ca?^So Ell 2teHJi 

meimza-yizy b%mm*?frtmmx\ mmm 
[0065] zcnmrnm 6 rii, ^s^i 1 3 ^ 

fc, XTyyS4, El 4 irio^S ^y^S 3m, 

y^s 3 n t/£< ^^co^oattsete^j 1 tmm 

PfeMffcfc 5ST*0 VA71 i -T So 
[0066] fl£o"C» JJ^ISfeW 6 \Z.iJnJt£. C PU 6 

V9fl&»» 5 a^QNB^l^ ^-C^SSWffig 1 <D* 
7My hfKE|t*«tau hffilHfi^R 
tsiitiSS 1 ^XKB^tfi^ a -SfjB^E y hPS^ 

fir 5 £ o Lfc<OT?» ^¥5gt4fEtt#l&^IS(7 6 d i ft 
<«RfiLW#SJcfi|5i3f-7-fey bWm&ftoW&\^ 

50 fkLTt)-t««fl*y«6L*>*-7-fey hSW6SrSIW«jt= 
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[0067] mm\7. iMLtcmmmex^x m&R 
hh* tem&iz x o -cusrct 6„ r <nm&m i ^x 

t>, ^#ISt4fEti¥^ 1 0 i^f-^ir y hpg H y #-$g 

[0068] ±£&mffl 7 fifcV ^Ttt, C P 

U6(ciJ: "9 » £j)@$M@8g l 2 cofSffi-gmS a — SffiSrAP 

m-z^wsmzm 9 w^s^^f^ lt, 

Rfcl#t>g§ll 2Wffi^£T^P^xv^A»t-£T:>- 

d 5 w^witir»^v -xmmmsm 1 

&£lsl8ISSg 1 2 (fciRgJSifcS a -NfJUjI LT^-7ir y f 
PS&fT Lfctfrt\ ^»«tt«S»#®:S:i»t S 
£ifc<««Ud^fc«EW-7-fcy bWm&ftoM& 
I't, ^*te^l6i:|Wl^(rL-t s »A4r»t*ri*<K 

wsmt-^^mtm-x^x^y-^y bmamtt- 

[006 9] ^Ufe^l 8 . ±3£ LfclSfcW 6 XIX ^Eife 

itiggg i ^^-tr y bwm&n o Wfk<nmm\^ ^x 
T$^<tz.t)<Dxfr>z>ft\ m 1 4 td^-r x o t~> a^u— 

* 1 3C0^-7ir-y hatt&rfrS^fcoV^-t t#SSW6 

r-b, EI7ir^|»)j3{r;*tU ^j^BffiEB^S 1 
0 b*7-z v hpfi h y l l ^CREWi ft 

"9> S»I6£I^|-LT, S2BaUbWrSI-=«^w 
^ 1 3 y MSS^fT 5 £ t ftX% 

[0070] tbf^^oV vCfi* ±fB*»£^l 3 (DtbfW , 

4) v i8j^Tt7D- f^-V— hcO^-ry7°T9, ^ 
[00 7 1] fot, ±fE^te^'|8iiJ;tUi\ WM3l±. 

fc<» «M3i»Lt, 3X/<i^-^r i 3£»<b3S 
[ 0 0 7 2 ] -ttiifrlb* CPU 6(^^19, =il/;<\s—5i 
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[oo7 3] mm\9. m 1 stei^M^*^ 

|${r^-7-!ry h|^&ff9±5fd/ c £&;}vCV^„ El 1 5 

jSU -«^te^l9-r*«, l39<753|-7-try KWghy^ 
-^1 1 Sffcfr, «|g(±8EJt#^l 6# 

#x."btb-r, CPU6K£i9, ^tel#BSg 135^16^; 

LfcfC*ff|gttgE1t^©l 6 {rsEtt^-ar, ii^oof+jim# 
[0 0 7 4] ttrf^frov^Ttt, %MmA<n-fu^^M,y 

20 t3— Hr-fc-sm i o h msm cx-frZAk n^y-ty 

VW&&-tZ>V>X\ 7fy7tl 2 OfiJ^MS^^< ^ 

h^7)5^t?-5 ST' 0 VA71 t-f a o 

[0 0 7 5] *£oT> _hS^tfeW9fc:«tnwf v 

*g§§ 1 OfiE9.g»^ a ^S^H#|gg§ 1 a O^-^ir y htt 

1 4 ^#x.-c, c p u e tr x k> s ±$mms)mg2§ 

30 1 4>5)Stf5m y h«HSr7*-f t3 ^x^/^Sft 

[0076] mmmio. ±j£^tcm&M9Xi% ^m. 
mmeszm&m 1 4 l, ^mmm 1 0 ir*v ^ 

[0 0 7 7] ffiot, JbffilHteMl 0WSV^Tt» 
0«9tPH3ifc, WltfiLJbrf«:«Bti-7"fey hPBTta 
«6-Ct>» R©#H^l 2<D(Ke^tt!^a(r^^0#|ggg 

59 3(t-rSiEfi!|^mB8^^®l 5Sr«x.-C, CPU6(rJ; 
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©i6ir|E1t^-fr, ii^con-ajn*^, tat^tvfc^fit 
£#$W0Sr5efc Lfcco-C\ JtifHtJico^-try h 

. [0078] ^ttwi i. eh 7i-±mnmi it- 

«S4-7-fey hWBfeR^ilHBgia-C, Hi 2\Z^t 10 

z>mmmx\ mme-cn* wmum^ wmam 
^gjysj i i ii, ^nz-amt l&< % mi 7 i^rx o 

[007 9] Ute^I 1 1 (r^sftfttci-ov vfH 1 8 

y h^S/V— fVC^fy/S 3m, xfy/S3n?r 
^V^Tl^TU HScD^^r^MS (^fy/S5) cof 

-cm i 8 (r^-r^as^ig»jirr'5o ~ttet>h. £yg{ix# 

S®Ufc<b Uf-y/wl) , CPU6CD/K— hc£ft] 
SLtx^yffgl 7&ON£-fr#K!&£l#l^l<75+ 
A;«T-£tgiii! w</Mc L (xry/w2) , ;f7-try 

^rff9o *%m%i&m-rz>zb\~&^x, ^^-7±y 30 

htim&mm-z z t &x$ s 0 

[0080] ffio-c, ±tE$m,m 1 1 £<t*u£ ^gas 

k ffl^ttr^^^f-^-try httSco-ftU'x+U 

[0081] m&mi 2. ±a*Lf^»ji # 

\,^XTfc^fct><DXfrZA\ Ml 9lZ^£ol<^ WMm. 40 
[0 0 8 2] irt£t>ib, &83&±tfmztm*-7i:y b 

msttzmi^ msm^i 2<n-AJi%&-^At)m. 
151 7&&tfzztiz£K). m&mi 1 tmmi-^-t 
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[0083] luteal 13. ^tr, m2onmw.mi3\z 

mm\ 9 ^Mi^ Lxmt t cox'fc 5„ h 2 0 vr , 
Hi 5£I^Hf^telBEI-gfc9-£^U *co|feB^i«ii§i- 
*ffc*^fc L"C> 1 7HgaHHl 1 kWMte^ 
7f#t*5. ±aB**te^i9-C{i, «MiJiB#(rco^ 
*7tyh ISfelr fcotV 121 2 0 (r^h*3»J 

1 3tt, ^cti i bmm\-^x, aataLhWrt^iWFx 

#Sir^-Y yf-^S 1 7 £ON£ii:T#^SsJtl>I3§:l CO 
+A^liS : T-^iffii/-</MrL^-^-try hpS^MrTS 

[0 0 8 4] ftmiEl 0ii5rr70— ?••*— hhm£ 

m&x»>z>ti\ ^y^tJ2, x-ry^usco^aa^ 

i:^y"y^XJ3C0P^ mi8(r^rr 
^y7 p w2cO^0 ! a^ig)]PU ^xyrAjecofcffiScock 

Hi 8 [r^cT®a4rii*P Lfct^tfcS. 
[0085] t£oT, ±ffB^ife^I 1 3 1 J;*Ui» fflMSl 

s 5 «t u «8BttgB»¥® 1 6 fcgeta 

-€:cofaSr C P U 6 ^ i "9 7^*/H*SM-£ J; 5 

Lxm&?±<nm^&im&fmi-fr5 x $\zm$.^ 

[0 0 8 6] HSfe0U4. J^ELfc^fe^ll 3T11 # 
v^^fctcor*foS^ H2 1 (r^rTJ;9fr, 

m%si 2<n*7-ty vmm:$mftow&\^^xi>m 
mftizhwmtmm^X'ixm&x-zZo nu mm 
m 1 3 <D&wfemi£%§zm. 1 4 u - co^^i 1 

4lriav^-Ctt, Hi i\^t^sm^<n^twm^.iE 

wfemsmtkim 1 5 *mt^. ^>tis 0 

[0087] i cO^jffi^l 1 4 *JV ^t, fiMALiiif m 

"Cv Rfeft^l 2d^|g±rr5^-fey h®ES.U«fi 

cr 5 (^<t ^ f^/^l U «08tt 

fejt¥^ 1 6 t'tatt^ -?rcofit^C PU 6 \z X K> =f'y 
7/UtmtZX 5 1 LTE»lt±cO«|^^^B#gl(]W 

-as* < , jae k y 7<o «t v >m^ s SfiBi^-e# s c 

[0088] ^SS^I 1 5. ±iliLfc^£Fi| 1 3-C'tt, # 
S«Et#l>g§l 1 co^^ir y hf^&ff 9 ^«©fl^0l|(ro 
V ^t^fc h <OX3b 5 ^\ H 2 2 (r^H-i 5 ^ 
u— ? l 3co^-7iry hp^Srff 9^(c:oV^Tt^fe 
0t|l StRflttL-CliltTf**. fiU dcOHte0U 5 

msi*iLtii, *te^'i8ii^«/A cpu 6^ 
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-*r£W£%±^m 9 <om^ m&M 1 3 1 4 1 mm 

[008 9] Sbfft-oV ^Ttt, JtffB^»J 3 CDftfW , 

^yT'SS&aEBgfTL (^y^S 
4) , m8\Z&i~7a— =f-^— hW^ry/T9, ^ 

[0 0 9 0] C^IU^Il 5fcK3V^t» 2ufe0U 3& 
V14 tf^tdLT, 1 335»?>554^-2»5t- 

y httESWH* Ky 7 K S^fWc «fc Sah7-fe i0 

[00 9 1] 

^T-#, »^S:SN-5r.i:J5c<*R!lB(MBaS«)*7-fey 
[0 0 9 2] Sfc, M3RB2l2»S^7"fey hSnggK 

msmf-v frhis^mms&n*?^ y hwmtt 

LX^7± y hpg£fT 9 «t 5 L 
[0 0 9 3] lf*Jl3^5^-try hUMfi 
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[0094] if *JI4 id^6^-7ir y hpg^B: 

&mi-&o • • 

[0 0 9 5] Sff*^5»S«5a|-7-fey hp^SB 

ffi^D|+?fli|H#^ ft8Ht±<0*7-try hSffiro^i^* 
-try M^fm^ittW^tTV^SiVN^^Sr^r 
[0096] *7t, IS*3S6 t«S^-7-fey hp^B 

-fry bms<Dmmm^±si^mm^(omEmm 

-^P# LT^-fe y hm^&fT 0 «fc 9 (w Ltc<DX\ WM. 
haEt^^tLTt^^^tl'^Lfc^-7-try 

hins^ s ft^f 9 - 1 s t v ^ 9 im&m- 

[0097] »Jft«7Jc:«a^7-fey hP^e 
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fir 9 - i 5 b v * 5tm$:&tZo 

[0098] *fc, ai5i?«8^s^-7-fey hwfiaaa 

y Hpg&fT 5 «fc 5 tr Ltz<DX\ fflM3t_hB# 

5&2j«**-s£ b*< y bmmmz^ ^ t 

mm&k$W%&tV§\z£^Xy!-7-ty bffi£tf 
[0 0 9 9] *fc, B93RS9l'«5af7iry hPS^fi 

[oioo] *fc, ft*Jii o\zmz*7±y \-mm 

il6S*irft*c#v ^IEftiJfe«I^P^ U ^iQMtfflEEftP 

^oyr^^/^wisxr'^/u^^ivtc.m^wmi. 
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[0101] £fc, SfjfcSi 1 {r«S*7-fey hp^£ 

4 y ^^&m¥£&x#mmm$&At>wm%:mM 

LT^-fe y hPS&ff 9 «t 5 Lstc<DX\ m&a&B 
ffi)*hm??Z>*7-ty hW£&xm& b'V 7 K gB# 
»J:4t7tyh®I©ffi|^U gft^ 

[0 10 2] ff*JSl 2\Z.&Z*7-ty 

*7±y M»-5^(r, msmffli*A6azr&*7 

X%Zb^*)im*3!rtZ>o 

[0 10 3] *fc, ItJltSl 3\zmZ>$r7-tey hp^g 

<fc •? v ^fflii^si ^*p# l, mmmzs: 
K> , y^^$$m£&x#Kwmg&<D?jjm£ 

a u-of-7-tr y hps $ ntdmmz Ltz<DX\ 

±W^PS^^Fift)Wicfif5wi^-e#, #PS(^ 
5(3 [0104] £fc, lt*JS 1 4 »r«53f"7-fe y hp^g 
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- [0 10 5] Hf*ll 5icmZX"7±<y -hps 

-try b'^&fto &o\^tz.<DX\ =t>;<u—?frh?& 
[IScDflp^lftPJ!] 

in] 1 <ry%m<nmm\ 1 k# s^-t y i-ps&b 

[0 2 ] ei 1 (D^mms%±^m 9t*?±v hps h 
y ^-ig^^ 1 1 <nwm&*&r?tmmr(!*>z. 
im 3 ] c (rm^wm 1 (nmfc&T&r? a~^~ 

[14] 13 co^-^-tr y hPS/i-— ^vcoib^^rT^ 

[H 5 ] 1 roftMit ft©7 1 d ^tv' 40 

[16] dW3gW<^>HJfeW2{r«s^-7-fey hPSSSfi 
£^-tft5£lT<fo5 0 

[07] ^<Dm\<Dmm3\mz*7±v bwm&m 

[18] ^<DWMcOM1&ffl3<Dmitt7fct-7ri— =f-\— 
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h-c&5„ 

[Ei9] ^<rm>m%im\A\zmtt7^y vmmm. 
&mm%mx-hz>* 

[iio] z.<n9mr>W&k 4 d— ^-y 

[Bill] r<Z)|BW<73|lte»l5{r«5^-7-fey hPS^I 

[121 2] ^W3gM«IS!teW6{c«5^-7-fey hPS!£ 

m&m^mmx^. 

[Ell 3] £W3SWOSS«fH7fC«Stf7-fcy hPS!£ 

[mi 4] ^oym\<nmmmz.&z>*7-tv hpsi£ 
[mi 5] ^<rmm<nwm\9\^^-7^yvw^m 

[116] r.05BWWISteWl 0^6^-7 iry hPS 

^B£^rift£i-r*fc5 0 

[mi 7] z.<wm<omtimi itffs*7ty hps 

[mi 8] ^eymmmmi 1 (rymt&Tfrtya-i- 

[mi 9] ^w^Hjro*)te^]i 2\z&zx-7i:>y btsm 

[12 0] C<^SW«5|g(feWi 3{d«S^-7iry HaWS 
[12 1] r. CO^CO^fe^l 1 4 fcffiSaf-^-fc y hPS 
[12 2] ^(DWmWfoMl 5^#5^-7-try hpS 

^et:^iift^m-c-fos 0 

[123] aa^^-try mwm.^-tmmx 

a 

I #mmm& 

5 7to^r^/« 

6 CPU 

9 «I3e«ES6£¥S: 

10 ^W3BffiE»¥iS: 

I I ^-7ir y hps h y 

12 £jfEJ#ggg 
1 3 

14 ^«*BBS&fe¥IB: 

1 5 jEMJBttS6£35g: 

16 ffuMat^ 

17 ^ y^-mk 
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(ADC) 
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[112] 



Vin>- 



I I 




I II 



I lb. 



1 



, Mi 



(ADC) 



^Vcc"! 



I < J 9e 9c 9b /out 
9f i^9d 9ay l 



V- 



Vout 
7T<u? 
(DAC) 




CPU 



II 2] 



Vin> 
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[133] 



( 


► ) 










^ S2 



l/ 



SI 




17" 



1 I 



S3 



Vin> 
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WHPF7-3 8 34 5 



H4] 



c 



— r~ 



3 



D-DAC^Max^ 
DAC*ifcW7<r* 



S3a 



ADC'£*&*7-h 



-S3b 



,S3c 




D-DAO-D-DAOY 
DAC*£;93"3 



I 



1/ 



S3g 

S3h 
S3i 



S3f 
_1 



D-DAOD-DAC-X 
DACfctt^S 




D-DAC: DACib^O. 



D-DAC*D-DAC-Z 
DAC^itJ^7?5 



E z PROIVhD-DACo L/ 



S3i 
S3m 



( gtjfj ) 
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[E16] 



Vtrv^ 



12b 



l 



12c 




ADC 



,9 



I I 

£ 



CPU 
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[07] 
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Vin> 




[09] 



I I 



Vin> 



r" 









ms&vt- 








! F 




, 6 
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[08] 

( *H ) 



D-DAO- Max<£ 



l/T2 




D-DAO-D-DAC+Y 





Y 


D-DAOD-DAC-I 






E^PRONhD-DAG? 







T8 



T9 



/ 1 n/ TI ° 



7 4 



D-DAOD-DAC-X 
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[Ell 0] 




ADC'^X7-h 



U4 



U5 



x4 yz&m 



yU6 



122] 



Vin> 




(24) 



7-3 8 3 4 5 



[Ell 1] 



Vin> 







m 






, 6 




[HI 5] 



Vin> 




ADC 
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